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SUMMARY
1. Cutting asparagus until July 15 each year materially 
shortened the profitable life o f the planting. The quality of 
spears as indicated by average weight of spear was so poor 
that the planting was rendered unprofitable after harvesting 
for 5 years to this date. Also, many of the plants were killed 
by such severe treatment.
2. Cutting until July 1 for 10 years caused considerable 
reduction in yield after the sixth year, and the average weight 
of spear was materially reduced.
3. Cutting until June 15 gave the greatest yields over 
the 10-year period. However, there was a slight reduction 
in average weight o f spear during the last 4 years, but most 
spears were of good marketable quality.
4. Cutting until May 1, May 15 or June 1 was not as 
profitable as cutting until June 15. Although average weight 
of spear was greater than when the June 15 treatment was 
followed, the total yield was not sufficient to justify discon­
tinuing harvesting at these dates.
5. Plants spaced 1 foot apart in the row produce smaller 
spears than those spaced 2 and 3 feet. Either 2 or 3-foot 
spacing is satisfactory as far as average weight o f spear is 
concerned. With 3-foot spacing in the row, there was a re­
duction in total yield per acre over the 9-year period, but this 
difference was not highly significant.
6. Under the conditions of this experiment, rows spaced 
3 feet apart are satisfactory if the spacing between plants in 
the row is greater than 1 foot.
7. The effect of too close spacing on yields and average 
weight o f spear is more apparent as the planting grows older.
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Effect of Spacing and Length o f 
Harvesting Period on Yields 
of Asparagus1
By E. S. H aber
This publication might be termed “ a progress report,”  
since two previous publications by the author28 reported the 
results obtained on effect o f spacing and length of harvesting 
period,2 on yields o f asparagus. In the first publication 
it was concluded that plants harvested until July 15 in 
1929, 1930 and 1931 showed a reduction in yield in 1931 com­
pared to plants harvested until July 1 each year. It was 
also concluded that, “ after harvesting plants to July 1 for 3 
years the increase over the plants harvested a shorter period 
of time, though significant, is not highly so, and future rec­
ords may disclose that July 1 is entirely too late to harvest.”  
The second publication by the author8 contained re­
sults for the following 3 years, 1932, 1933 and 1934. Those 
results on effect of length of cutting season may be summar­
ized as follows: “Harvesting until July 15 materially short­
ened the profitable life of the planting. The quality of spears 
as indicated by weight and diameter was so poor that it ren­
dered the planting unprofitable after 5 years o f harvesting 
to this date. Cutting until July 1 was profitable for 6 years, 
but indications point to a reduction in weight and diameter of 
spear in the sixth year, and future trends appear to be down­
ward. Harvesting until May 1, May 15 or June 1 was not 
as profitable as harvesting until June 15, although the market 
quality of spears was better in these three treatments than 
any of the others. The total yield was not sufficient, how­
ever, to justify discontinuing harvesting at these dates.”
‘ Project 295 o f  the Iowa Agricultural Experiment Station.
2 Haber, E. S. Effect of size of crown and length of cutting season on
yields of asparagus. Jour. Agr. Res. 45:101-109. 1932.
3 Haber, E. S. Effect of harvesting, spacing and age of plants on yields
of asparagus. Iowa Agr. Exp. Sta., Bui. 339. 1935.
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LENGTH OF HARVESTING
The results of 10 years’ work on the “ effect of length of 
cutting season”  are reported herein. The plots were planted 
in 1927 using the Mary Washington variety. The plants 
were spaced 2 feet apart in rows 4 feet apart and 100 feet 
long. The first harvest was made in 1929. In 1938 and 
1934, 200 pounds of nitrate of soda, 400 pounds o f super­
phosphate and 400 pounds of muriate o f potash were applied, 
and in 1935, 15 tons of manure per acre were applied. In 
1936 and 1937, chemical soil tests indicated that potash and 
phosphorus were available in sufficient quantities, so Cyana- 
mid at the rate of 200 pounds per acre was applied, and in 
the spring o f 1938, application of 15 tons of manure per acre 
was made.
Each year randomized rows were harvested as follows : 
Six rows were harvested to each of the following dates, May 
1 and July 15; eight rows to each of the following dates, May 
15, June 1, June 15 and July 1. Each series will be desig­
nated as a treatment hereafter, i. e., rows harvested until 
June 15 will be designated as the June 15 treatment.
Spears were cut when 6 to 9 inches in length. Total 
weight and number of spears were recorded. The results
TABLE 1. YIELDS PER ACRE (POUNDS) OF ASPARAGUS BY LENGTH 
OF HARVEST SEASON.




May 1 605 361 436 61 1132 519
May 15 2619 1550 2151 1949 1963 2047
June 1 5001 2566 3567 3716 3071 3602
June 15 6256 3394 4877 4927 4571 4705
July 1 
Yearly
5528 3344 3564 3742 2275 3691
mean 4106 2288 3019 3013 2700
5 percent least significant difference =  719 *
* This means that when comparing the yields o f  any two treatments, if 
they differ by 719 pounds or more, the difference is significant. For ex­
ample, in 1938, rows harvested until July 1 produced 2,275 pounds per 
acre, while rows harvested until June 15 produced 4,571 pounds per acre. 
The difference between the two yields is 2,296 pounds, therefore significant. 
I f  we compare the yields in 1938 for May 15 treatment, 1,963 pounds, and 
July 1 treatment, 2,275 pounds, the difference is only 312 pounds, which is 
not significant.
6
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TABLE 2. NUMBER OP SPEARS PER ACRE OP ASPARAGUS BY 
LENGTH OP HARVEST SEASON.
I MeanTreatment 1 1934 
1
1935 1936 1937 1938 for the 
treatment
May 1 1 12,450 7,280 9,270 1,750 20,030 10,160
May 15 | 49,060 34,090 43,400 43,060 40,710 42,660
June 1 | 104,020 r 60,710 82,650 86,020 74,310 81,540
June 15 1 152,310 88,010 133,000 126,360 132,300 126,400
July 1 
Yearly
182,330 96,930 116,080 119,750 96,830 122,390
mean 100,034
1
57,405 76,850 75,998 72,890
5 percent least significant difference =  18,700
are presented in tables 1, 2 and 3. Rows which had been 
harvested to July 15 each year from 1929 to 1934, inclusive, 
were not harvested after 1934, because over one-half o f the 
plants were killed by that time, and spears produced by sur­
viving plants were, for the most part, so small in diameter 
that they could not be considered marketable.
Harvesting to July 1 resulted in less spears from 1935 
to 1938 inclusive than harvesting to June 15, but previous 
to 1935 more spears were harvested each season from the 
July 1 treatment. The difference in number is highly sig­
nificant for 1938, but the average for 5 years is not signifi­
cant. Plants harvested a shorter period than June 15 pro­
duce significantly less spears.
The heaviest spears are produced by those plants which 
are harvested a short time each year. In table 3, the average 
weights of spears for the July 1 treatments are the smallest,
TABLE 3. AVERAGE W EIGHT OP SPEARS (OUNCES) BY LENGTH OF 
HARVEST SEASON.




May 1 .788. .810 .757 .553 .922 .766
May 15 .850 .730 .796 .679 .779 .767
June 1 .774 .676 .691 .715 .660 .703
June 15 .660 .616 .589 .626 .552 .609
July 1 .498 .553 .490 .500 .375 .483Yearly
mean .72 .68 .67 .62 .66
.
5 percent least significant difference =  .092
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TABLE 4. AVERAGE W EIGHT (OUNCES) OF SPEAR OF JUNE 1 AND 
JUNE 15 TREATMENTS HARVESTED TO JUNE 1.






















.74 .83 .09 .63 .66 .03 .61 .67 .06 .68 .69 .01 .54 .58 .04
.71 .77 .06 .61 .63 .02 .61 .70 .09 .64 .69 .05 .57 .61 .04
.65 .70 .05 .62 .63 .01 .61 .68 .07 .65 .69 .04 .59 .63 .04
.64 .69 .05 .64 .67 .03 .59 .65 .06 .65 .70 .05 .59 .63 .04
.58 .63 .05 .57 .54 .03 .55 .61 .06 .56 .59 .03 .48 .51 .03
.74 .81 .07 .67 .64 .03 .58 .64 .06 .61 .64 .03 .55 .60 .05
.62 .68 .06 .60 .58 .02 .57 .62 .05 .61 .65 .04 .54 .59 .05
.60 .65 .05 .59 .55 .04 .59 .66 .07 .61 .63 .02 .56 .60 .04
M’n
.66 .72 -.06 .62 .61 .02 .59 .65 -.06 .63 .66 -.03 .55 .59 -.04
followed by that o f the June 15 treatment. Plants harvested 
to May 1 and May 15 each year produce the heaviest spears. 
However spears produced late in the season (June 1 to June 
15) are usually smaller than spears from the same plants 
harvested early and may account for some o f the reduction 
in size o f spears from the June 15 treatment.
In table 4 this is definitely shown, since rows cut until 
June 15 each year produced spears nearly equal in size to 
spears from June 1 rows, if records are compared to June 1 
for both treatments. The differences in average weight of 
spear for the two treatments are practically negligible. Then 
reduction in average weight o f spears for the season for the 
June 15 treatment is caused by seasonal variations rather 
than treatment effects. In other words the June 15 treat­
ment produces as heavy spears to June 1 each year as does 
the June 1 treatment.
From these experiments it may be concluded that harvest­
ing later than June 15 each year will shorten the profitable 
period of production of the plants. Harvesting to that date 
resulted in maximum yields of spears of marketable size.
It might be called to the reader’s attention that the yields 
in 1934 were nearly double those of 1935. The severe drouth 
o f 1934 dwarfed the top growth of the plants nearly 50
8
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4 Lloyd, J. W . and McCollum, J. P. Yields of asparagus as affected by 
severe cutting of young plantation. 111. Agr. Exp. Sta., Bui. 448. 
1938.
Fig. 1. Spears in row 1 from  plants harvested yearly until June 15. Spears 
in row 2 from  plants harvested yearly until July 1. Photograph taken June 
15, 1938.
percent after the harvest period was over. This reduced 
the amount of food materials for the production of spears 
the following spring. The plants recovered somewhat in 
1936, but production in the years succeeding 1935 has never 
been as great, irrespective o f treatment, as before.
The first harvest date o f the asparagus plots did not vary 
more than 1 week each year for the 10-year period. The 
following are the dates at which harvesting commenced from 
1934 to 1938, inclusive:
1934 —  April 29 * 1936 —  April 27
1935 —  April 26 1937 —  April 27
1938 —  April 27
Previous to 1934, harvesting commenced considerably 
earlier for several years; in 1930, on April 16 and in 1932, 
April 21. Other years averaged the last week in April as 
above. Lloyd and McCollum4 recommend cutting for 8 
weeks each year. The experiments indicate that this is too
9
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Harvested to July 1 each year.Harvested to June 15 each year.Harvested to May 1 each year.
Fig. 2. Photographs taken Sept. 1. 1939, show the growth o f  the asparagus plants to Sept. 1, after being har­
vested to the dates indicated above.
218
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long a period in central Iowa, and it would certainly be too long 
in northern muck soils which warm very slowly, delaying the 
first harvest date to May 15 or later. Harvesting for 8 
weeks from that date would extend the period to the middle 
of July which is entirely too late in northern latitudes, how­
ever on sandy soils which warm faster, the first harvest will be 
earlier and the plants can be harvested for 8 weeks. The 
soil temperatures at 4 and 8-inch depths, taken in conjunc­
tion with these experiments, were 51° to 49° F. respectively, 
when the spears appeared at the surface of the soil.
EFFECT OF SPACING
Spacing studies were initiated to answer the following 
questions: With closer spacing, will larger harvests be ob­
tained in the early years and abandonment of the plantings 
be necessary after 6 or 8 years? Will the size of spear, as 
expressed by average weight, be affected by close spacing in 
such a way as to render the crop unprofitable?
In 1928, 1-year-old asparagus plants were planted in the 
following spacings: 3x1, 3x2, 3x3, 4x1, 4x2, 4x3, 5x1, 5x2 
and 5x3 feet. This series is designated as Planting I. The 
first number represents the distance in feet between rows, and 
the second number represents the distance in feet between 
the plants in the row. Four replications of each treatment 
were planted. At the same spacing a guard row, of which no 
harvest records were taken, was planted on either side of each 
treatment. The spears were harvested when 6 to 9 inches 
in length. Planted in 1928, harvesting was begun in the 
spring of 1930. Harvesting ended June 15 each year. Cul­
tural operations and fertilizer applications were the same as 
given previously for “ length of cutting season” experiments. 
The records for 1930 and 1931 are not given as the effect 
of close spacing on average weight o f spear was not apparent 
the first 2 years.
In 1933, a second spacing experiment was planted, desig­
nated as Planting H. The first spacing plots were planted on 
soil which was variable in texture and fertility, shown by the 
variation of the replicates. Since there were only four re­
plications of each spacing, a greater number of replications or
11
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more uniform soil was desirable, hence the second planting. 
Planted in 1933, the first harvesting was done in 1935 in 
the manner described for Planting I. In the spring o f 1935, 
15 tons of manure per acre were applied; in 1937 and 1938, 
Cyanamid at the rate o f 200 pounds per acre was applied.
PLANTING I
The largest yields were obtained from the 3x1 spacing 
when the 7 years’ records are averaged, but in 1938, the ninth 
harvest year, this spacing produced no greater significant 
yield than any wider spacing except 5x2 and 5x1, (table 5). 
Likewise the average weight o f spears (table 6) is signifi­
cantly less than that o f any other spacing with the exception 
of one (5x1). Plants spaced 1 foot apart in the row pro­
duced spears o f smaller diameter than plants spaced 2 or 3 
feet apart in the row. Plants spaced 2 and 3 feet apart in the 
row did not show consistent differences in average weight of 
spear. Plants spaced in 4-foot rows produced nearly as much 
per acre as rows spaced 3 feet apart. In general 5-foot rows 
yielded significantly less per acre than 3-foot rows. It may 
be concluded that to obtain spears of good diameter, plants 
should be spaced 2 feet apart in the row, and the rows should 
be spaced 3 to 4 feet apart. These plantings were made on 
a highly fertile soil, and the fertility was maintained by the 
application of fertilizers whenever soil tests indicated any 
deficiency. On less fertile soil these spacings, no doubt, might 
be too close.
PLANTING II
From tables 8, 9 and 10 the same conclusions can be drawn 
as for Planting I ; namely that greater yields in the early life 
o f the planting can be obtained by spacing the plants 1 foot 
apart in the row, but diameter o f spear is reduced very early 
by the close spacing. In this planting, rows spaced 3 feet 
apart yield more than 4 or 5-foot rows. This was true in the 
early years o f Planting I, but the rows spaced 4 feet were 
as good later in the life of that planting as those spaced 
closer. For ease in cultivating, 4-foot rows are superior to 
3-foot rows.
12
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In conclusion, plants should be spaced more than 1 foot 
apart in the row. Rows should be spaced 4 feet apart for 
ease in cultivating, but with care 3-foot rows are satisfactory, 
if a high degree of fertility is available and good cultural 
practices are followed. Weeds are always a problem in an 
asparagus planting and are serious competitors for plant food 
and water. With closer row spacings the necessity for weed 
control is greater than with wider spacing.
TABLE 5. PLANTING I— YIELDS PER ACRE (POUNDS) OP 
ASPARAGUS BY SPACING.
Spac­
ing 1932 1933 1934 1935 1936 1937 1938
Spacing
means
3 x 1 5936 4337 7282 3505 6319 5498 4854 5390
3 x 2 5519 3425 6246 3231 5535 5068 4872 4842
3 x 3 4180 2993 5883 3133 5427 5042 4338 4428
4 x 1 6035 4040 6885 3638 5229 5413 4881 5160
4 x 2 4420 3302 5980 3195 4713 4706 4407 ' 4389
4 x 3 4202 2998 5693 3200 4972 5013 4714 4399
5 x 1 3407 2349 5460 2566 4435 4355 3981 3793
5 x 2 3868 3071 5379 2805 4795 4728 4205 4122




3982 3272 5778 2943 5260 4922 4430 4369
4619 3309 6065 3135
■1
5189 4972 4520
5 percent least significant difference =  569
TABLE 6. PLANTING I— NUMBER OP SPEARS PER ACRE BY
SPACING.
Spac­
ing 1 1 1 1932 1 1933 1934 1935 1936 1937 1938
Spacing
means
3 x 1 I 194,763 | 131,404 1226,268 | 111,748 177,996 178,136 178,808 171,303
3 x 2 1 153,496 | 96,236 171,472 93,408 141,792 144,480 149,436 135,760
3 x a I 106,316 | 79,912 159,180 88,620 1140,532 146,552 148,008 124,160
4 x 1 | 176,354 |117,207 201,455 | 104,897 147,533 155,120 150,689 150,491
4 x 2 1 108,383 | 83,307 144,983 84,833 130,061 121,805 125,943 114,159
4 x; a 1 103 810 ] 74,571 | 147,638 83,934 | 124,627 132,443 133,217 114,320
5 x i 1 118,381] 91,807 168,780 77,201 | 126,395 129,411 132,023 120,571









170,702 1 90,357 1 
1
139,591 142,742 143,638
5 percent least significant difference —  18,100
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TABLE 7. PLANTING' I— AVERAGE W EIGHT (OUNCES) OP SPEAR BY
SPACING.
Spac- 1 




3 x 1 | .49 .53 .52 .50 .57 .49 .44 .50
3 x 2 | .59 .59 .59 .56 .64 .57 .52 .58
3 x 3 .62 .60 .59 .57 .62 .55 .47 .57
4 x 1 ] .54 .55 .55 .56 .58 .56 .52 .55
4 x  2 1 .66 .64 .65 .60 .58 .62 .56 .62
4 x 3 1 .64 .64 .63 .61 .64 .60 .56 .62
5 x  1 | .46 .55 .52 .54 .56 .54 .48 .52
5 x 2 1 .52 .57 .54 .54 .58 .55 .48 .54
5 x 3 1
Yearly
.61 .66 .59 .56 .63 .57 .52 .59
av’age
1
.57. .59 .58 .56 .60 .56 .51
5 percent least significant difference =  .04
TABLE 8. PLANTING II— YIELDS (POUNDS) PER ACRE OP 
ASPARAGUS BY SPACING.
Spacing 1935 1936 1937 1938 Means
3 x 1 2207 3942 4445 4317 3738
3 x 2 1797 3504 3873 3901 3269
3 x 3 1613 3022 3561 3671 2967
4 x 1 1931 3474 4106 3929 3360
4 x 2 1495 2810 3450 3117 2718
4 x 3 1447 2575 3220 3164 2601
5 x 1 1834 3434 4022 3996 3322
5 x 2 1535 2784 3183 3265 2942
5 x 3 1211 2277 2768 2875 2284
Yearly average 1677 3091 3625 3471
5 percent least significant difference —  212
14
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TABLE 9. PLANTING II— NUMBER OF SPEARS PER ACRE BY
SPACING.
Spacing “ 1935 1936 1937 1938
Spacing
means
3 x 1 75,944 123,926 129,536 135,344 116,188
3 x 2 58,740 102,476 100,496 109,670 92,486
3 x 3 50,424 85,910 95,810 109,626 85,443
4 x 1 62,502 102,052 112,117 120,747 99,355
4 x 2 46,150 76,758 88,638 92,450 75,999
4 x 3
1
44,847 74,332 83,077 93,588 73,961
5 x 1 60,284 100,162 108,398 119,228 97,018
5 x 2   ^| 46,398 76,164 80,718 93,680 74,240
5 x 3 | 37,092 63,136 71,610 81,272 63,278
Yearly average 53,598 89,435 96,711 106,177
5 percent least significant difference == 6,700
TABLE 10. PLANTING' II— AVERAGE W EIGHT (OUNCES) OF SPEAR
BY SPACING.
Spacing 1935 1936 1937 1938 Means
3 x 1 .468 .513 .552 .527 .515
3 x 2 .493 .555 .618 .577 .561
3 x 3 .517 .565 .598 .540 .555
4 x 1 .497 .548 .587 .520 .538
4 x 2 .518 .555 .623 .545 .560
4 x 3 .520 .558 .623 .543 .561
5 x 1 .490 .550 .592 .533 .541
5 x 2 .530 .590 .637 .563 .580
5 x 3 .527 .580 .622 .568 .574
Yearly average 
_
.507 .557 .606 .546
5 percent least significant difference =  .024
15
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DISCUSSION
In harvesting asparagus, an important problem, especially 
to the canner, is the length of cutting season which will give 
the most satisfactory yields over a period o f years. At the 
end of the harvest season each year the green tops o f the 
growing stalks manufacture the food supply. Most of this 
synthesized material is transported to the fleshy roots and 
is stored as a reserve to produce the crop for harvest the 
next year. Shortening the time for synthesizing and trans­
porting this food reserve by an extended harvest period will 
materially affect the succeeding crops. A  prolonged harvest 
period, longer than June 15, may not seriously affect the 
yields the following year, but continued harvesting beyond 
that date (when practiced for several years) will drastically 
reduce yields.
Competition between plants for fertilizers and moisture 
depends upon spacing. Under high levels o f fertility and 
abundant soil moisture, close spacing is permissable. Dis- 
stance between rows convenient for cultivation should be 
chosen. The spacing of 1 foot between plants appears to be too 
close even when a favorable supply of nutrients is available.
It must be recognized that' harvesting the spears for an 
optimum period each year and spacing the plants so that 
maximum yields o f usable spears are obtained are not the 
only factors responsible for the profitable economic life o f 
an asparagus planting. Other factors are directly respon­
sible such as: (a) The maintenance of a high level of fer­
tility by the application of fertilizers; (b) the proper reaction 
of the soil (pH value near the neutral point); (c) freedom 
from weeds which act as competitors for nutrients and mois­
ture ; (d) observance o f cultural operations which do not seri­
ously injure the crowns; (e) suspending removal o f the 
stalks in the fall until all food materials have been transported 
to the roots; and ( f ) control o f diseases such as rust through 
the use o f resistant varieties and insect control.
16
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